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A more specific object of the present invention is to pro* 

3,456,424 vide an article packaging or handling apparatus including 

ARTICLE PACKAGING OR HANDLING a novel and versatile conveyor for intermittently feeding 

APPARATUS boxes, trays or other receptacles through the apjparatus in 

Frajildin J. ITiurston and Joseph M. Nazali, Hartford, ^j^^^ relation with the movement of articles onto said 

Conn., assignors to Kaman Aircraft Corporation, o reccDtacles 

Bloomfield, Conn., a corporation of Connecticut niho- r.L^nt^ ^r^A o^'vor,foo^c fh^ or.«^r.*«t frr^m 

Filed Nov. 18, 1966, Ser. No. 595,447 ^^^i^f,'^ and advantages will be apparent from 

Int. CL B65b 35/54j 35/30, 35/50 followmg description and from the drawmgs fornung 

U.S, CL 53—154 ' ' 26 Oaims a part hereof. 

^ 10 The drawings show a preferred embodiment of the in- 

" vention and such embodiment will be described, but it will 

ABSTRACT OF THE DISCLOSURE be understood that various changes may be made from 

A walking beam type conveyor moves boxes inter- the «^nstruction disclosed, and that the drawings and de- 

mittently therealong. and candies are fed to loading sta- }° be ^^nstrued as defining or hmitrng 

tions alongside the conveyor where they are picked up 15 ^e scope of the .nyention the claims foimmg a part of 

by a vacuum operated transfer mechanism which movM this specification being rebed upon for that purpose, 

in timed relationship with the conveyor. The candies are ct/- i • r*?!!,!,' . .„ o^.vi. -o^v 

fed from a vibratory feeder bowl in oriented relationship ^ f «^ » °^ 

so that irregular candies can be packed in preformed re- «PP?™t»s constructed in accordance with the pres- 

, . , ^ ^ 20 ent mvention. 

ceptacies m me ooxes. 2 is a side elevational view of the apparatus shown 
— in FIG. 1 taken along the line 2 — 2 of that figure. 

TkJo ;«w^„f;«„ w^iof^o 4^ ort; FIG. 3 is an enlarged vertical sectional view taken along 

Tnis invention relates to maciunes tor pacxagmg artir ^. i- ^ ^ r t-t^ i u • ^i. n • 

, . ^1. i-t J J 1 *• the hne 3 — 3 of FIG. 1 showmg the walkme beam con- 

cles, such as candies or the like, and deals more particu- „- , i vT i * * c «^ ^< .-„-^„t 

lari; with an apparatus which is capable of orienttag arti- veyor and a valve block for operat^n of one of several 

cles of irregular shape and of transfeixing such articles into -g-™ ^ e'Tg^e JaS^t of the waBc- 

generally describ.^ as applied to a machine for packaging 3^ ^-^j^t ^a'dde Son'SlTe'"! i the opposite end 

candies. This has been done pnmarily for convenience and Z 1* „X u!^.rZiJ^Tn a Z.Z^*u^ru;7u 

in view of the fact that the invention is particularly well ' f^vi 

suited to this use. It should be understood, however, that "'echanism for vertica ly reciprocating the pushe^ 

there is no intention to so limit the invention, and that it ^1^. 6 is a vertical sect on ti^^^^^^^^^ t'J'l^^^'f 

may well be used for handling articles other than candies. 35 f^^'l"^ ^^^^ ^' taken along the line 6-^6 of 

Apparatus embodying various aspects of the invention ' ; . ^ ^ ^ ^ ^ 

also neciid not necessarily be used strictly for packaging pir 7 ° " oc^uwua* y ^ a^w » 

articles and could, for example, be used for orienting and • ; ^ ^ .^^ 

transferrmg articles in an automatic assembly system. accommodate articles of 

A general object of the present mvention is to provide 40 rdativelv larce size 

an arUcle Packaging or handling apparatus capable of > \^ ,Mon^\ view showing one feeder bowl 

automatically handlmg relatively la ge^to^^^^^^ of aitides ^.^ .^^ ^^^^^.^^^^ 

of various °^^f"^"»g ^^^^^^^ ^^J^ also shows a transfer mechanism for lifting the lower- 

said articles individually to designated locations such as ^^^^ ^^.^^^ ^^^^ ^^^^^ depositing the.same in a 

mto the compartments of a box or tray, accordmg to a par- 45 tray on the walking beam conveyor, the transfer 

Ucular predetermined pattern. ^ mechanism being shown in position for picking up such 

A further object of the present mvention is to provide ^tj^.^^ ^^^^^ ^^^^^ f^j. depositing the 'article in 

an article packaging or handling apparatus which is flexi- jj, broken lines. - 

tele as to the type of candies or other articles handled and pjQ, jqa is a schematic electrical diagram of the cir- 

as to the arrangement in which such articles are deposited cuit operated by the switch shown in FIG. 10. 

in their end locations, the apparatus being made up of a FIG. 1 1 is a sectional view taken along the line 11 — 11 

plurality of similar components capable of being arranged of FIG. IQ. 

in a wide variety of different configurations. FIG. 12 is a plan view of a tray, a feeder bowl, and 

A further object of the present invention is to provide gg a portion of the inclined chute with portions of the tray 

an article packaging or handling apparatus especially well and bowl being broken away to reveal mechanism for 

suited to handling fragile or soft articles, such as candies vibrating the tray linearly in response to rotational vibra- 

or confection, without damage. tions of the bowl. 

A more specific object of the present invention is to FIG. 13 is a vertical sectional view taken along the 

provide an article packaging or handling apparatus in- 60 line 13 — 13 of FIG. 12. 

eluding a plurality of vibratory feeder bowls each of which FIG. 14 is a side view of the valve assembly shown; in 

is fed batches of articles by an associated vibrating tray FIG. 3, and is taken along the line 14 — 14 of that figure, 

directly driven by the same motor as the vibratory feeder FIG. 15 is an enlarged detailed view of a portion of 

bowl. the transfer mechanism depicted in FIG. 10. 
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FIG;' li5'ii'a Vehical sectionar view taken along the line 
16—16 of FIG. 15. 

FIG, 17 is horizontal sectional view taken along the 
line 17—17 of FIG. 16. 

Turning now to the drawmgs in greater detail, FIG. 1 g 
shows an article packaging apparatus of the present in- 
vention particularly well suited to depositing candies in 
upwardly open compartments of a preformed tray, box, 
or other similar receptacle. The illustrated apparatus in- 
cludes a conveyor, indicated generally at 20, upon which 
a plurality of such receptacles are conveyed from right 
to left in an intermittent fashion, the direction of move- 
ment being indicated by the arrow 23. The conveyor 20 
is shown in greater detail in FIGS. 3, 4, and 5, with ref- 
erence to which said conveyor will be described in greater 15 
detail hereinbelow. In the present case the receptacles 
are shown to be boxes 22, 22, each of which includes 
a plurality of upwardly open cavities or compartments. 
These compartments may be all of the same general out- 
line and arranged in a regular order, or may be of vari- 20 
pus different outlines and somewhat irregularly arranged. 
In either case, however, the shape and arrangement is 
the same from box to box. For simplicity, the compart- 
ments of the boxes 22, 22 shown in FIG. 1 are generally 
square in shape, of uniform size and are regularly ar- 25 
ranged, the apparatus in turn bemg adapted to handle 
candies which are of a generally uniform size and shape. 
It will, of course, be apparent from the description to 
follow that it is within the scope of the present invention 
to adjust and rearrange various parts of the apparatus 30 
to allow its use for feeding candies of various shapes to 
corresponding loading stations, and for transferring such 
candies into particular compartments in preformed trays 
or boxes having a number of differently shaped and sized 
compartments to receive the same. 35 

In the use of the illustrated apparatus, batches of can- 
dies 24, 24 to be packed arc placed on loading trays 26, 
26, with each tray receiving candies which are generally 
identical to one another. That is, candies of one kind or 
sort are loaded onto one tray 26 and candies of another 40 
kind or sort are or may be loaded onto another tray 26. 
It should also be understood that the candies are moved 
onto, the trays from flats, by the operator, and rest on 
their bottom surfaces when received by the trays so that 
there is no problem of orienting the candies to turn up ^5 
the proper side. Each tray is inclined, as shown in FIG. 2, 
and is vibrated linearly so as to feed the candies placed 
thereon into a sub-adjacent feeder bowl 28 at a con- 
trolled rate. Each of the feeder bowls 28, 28 is mounted 
on a generally conventional vibratory driving base or 50 
motor 30 which vibrates the associated feeder bowl 28 
angularly about its vertical central axis in such a manner 
as to cause it to feed the candies around the bowl in the 
direction of the arrows 32, 32 of FIG. 1. The feeder 
bowls 28, 28 each have a generally convex or conical 55 
upper su^ace so that the candies 24, 24 move down such 
surface by gravity, as they are vibrated, and in so moving 
move radially outwardly toward a peripheral fence 34. 
Each feeder bowl 28 has a chute 36 associated therewith 
for delivering candies from the feeder bowl to an asso- qq 
ciated loading station 35. Each chute is inclined, as shown 
in FIG. 2, and has an upper end for receiving candies 
from the feeder bowl through a gate in the bowl's pe- 
ripheral fence 34. Article rejecting means are provided 
adjacent the gate to reject articles which are not prop- G5 
crly oriented for entry into the chute 36. 

The articles 24, 24 which do enter the chutes are 
gravity-fed thereby to the associated loading stations. At 
each of these loading stations the candies are successively 
picked up by an article transfer means 37 and are de- 70 
posited in the proper compartments in boxes 22, 22. In 
FIG. 1 only a portion of the apparatus of the present 
iiivention is Shown, enough trays, feeder bowls, and 
chutes being provided for loading six articles 24, 24 out 
of a total number of 30 required to fill each box 22. 75 


Additional components similar to those shown in FIG. 1 
are located downstream of those shown to fill the other 
compartments of the boxes. 

It is an important feature of the present invention that 
each feeder bowl 28 is mounted on a pedestal, or base, 
38 which is adjustable in height to provide an optimum 
angle of inclination for the associated chute 36. Pref- 
erably and as shown in FIG. 2, each of the pedestals 38 
comprises a base portion 40 and an upper portion 42 
which is adjustably received therein and adapted to be 
locked at a particular height by a locking screw 44. The 
•upper portion 42 carries the vibrating base or motor 30 
of the associated feeder bowl 28. 

The base portions of the pedestals may be fastened to 
the floor, but preferably are made relatively heavy so 
that they will remain in place due to their weight, and 
the weight of the other parts carried thereby, without 
the need for fasteners. This allows them to be readily 
moved from place to place to vary the configuration of 
the overall apparatus, if desired. 

Feeder units, made up of feeder bowls, trays, and 
pedestals, may be added to the apparatus to pack more 
candies in each box, and such units may be removed, or 
not used, when packing fewer candies in a box. It will 
be apparent that such units could also be assembled on 
both sides of the conveyor 20, depending upon the space 
requirements of the particular installation and, the num- 
ber of candies to be packed in each box. If desired, suit- 
able auxiliary means may also be provided for inseiting 
conventional paper cups in the trays or boxes 22, 22 
either upstream of the loading stations just described or 
at each such loading station. 

Turnmg now to a more detailed description of the box 
conveyor 20, FIGS. 3 and 4 show the conveyor 20 as 
comprising a fixed framework which includes an up- 
wardly facing box-engaging surface 40 provided by two 
laterally spaced plates 41, 41 and longitudinally extend- 
ing channels 42, 42 therebelow for supporting the plates. 
The channels 42, 42 are supported by suitable parts of 
the framework as shown in FIG. 2, and carry upright 
posts, one of which is indicated at 44 in FIG. 3, spaced 
longitudinally along their length, a number of such posts 
being carried by each channel member. These posts are 
used to support two guide rails 46, 46 which are con- 
nected with the posts by supporting members 47, 47 
having cylindrical shanks received in conforming open- 
ings in the posts to allow lateral adjustment of the guide 
rails to vary the spacing therebetween to accommodate 
differently sized boxes. 

Means is also included in the conveyor for pushing the 
boxes 22, 22 in an intermittent fashion longitudinally 
therealong. This means includes a plurality of box-en- 
gaging pushers 48, 48, as best shown in FIG. 3 and FIG, 
4, fixed relative to one another and carried by a longi- 
tudinally extending beam 50. The beam 50 is made up 
of two channel-shaped members 52, 52 arranged back- 
to-back and spaced apart laterally by a spacer 54 of 
hollow rectangular cross section. Attached to the top of 
the spacer 54, as by welding or riveting, and extending 
along the full length of the beam is a channel member 
59 having an upwardly open slot extending along its 
length. The various pushers 48, 48 are adjustably at- 
tached to the channel member 59 by screws 56, 56 each 
of which passes through a respective one of the pushers 
and is threaded into an associated nut 57 slidably re- 
ceived in, and held captive by, the channel member. 
Therefore by loosening its screw 56 any one of the 
pushers may be moved to different positions along the 
length of the beam to vary the spacing between the 
pushers and to thereby adapt the conveyor to use with 
different size boxes. 

The box conveyor further includes a means for repeat- 
edly and in sequence extending the pushers 48, 48 above 
the box-engaging surface 40 of the conveyor, for moving 
said pushers through a predetermined linear displace^ 
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ment along the conveyor, and for then retracting said 
pushers below the surface 40 and returning them to their 
initial positions. Preferably, this means includes a pair 
of vertically reciprocable yokes, one of which is shown 
at 58 in FIGS. 3 and 5, located at spaced points along g 
the length of the conveyor. Each yoke 5S has an upwardly 
extending bifurcated end portion, each bifurcation of 
which carries a pair of rollers 60, 60. The two rollers of 
each pair are preferably arranged, as viewed in FIG. 5, 
on either side of the yoke member 58 and are slightly jq 
offset vertically from one another so that one engages 
the upwardly facing inner surface of the associated chan- 
nel member 52 and the other engages the downwardly 
facing inner surface of the same channel member. As 
so constructed, the beam 50 is free to move longitudinally 15 
. relative to the yokes, while at the same time being re- 
strained to move vertically therewith. The lower end of 
each yoke 58 is engageable by a follower roller 62 ro- 
tatably carried at the free end of a crank arm 64. The 
crank arm 64 is fixed to a rocker shaft 66. As best shown 20 
in FIG. 3, each rocker shaft 66 has its respective end 
portions journalled in depending brackets 68, 68. 

A bearing block 70 slidably supports the cylindrical 
lower end portion of the yoke 58 so as to restrict the 
same to vertical movement, A depending crank arm 72 25 
is fixed to the rocker shaft 66 and has one end of a push 
rod 74 pivotally connected thereto. It will be apparent 
from FIG. 5 that reciprocatory motion of the push rod 
74 is effective to raise and lower the yoke 58 and to 
thereby vertically extend and retract the box-engagmg 30 
pushers 48, 48. 

Still with reference to FIG. 4, the push rod 74 is con- 
nected at its opposite end to the upright arm of a bell 
crank 76, which bell crank is in turn pivotally supported 
on the fixed housing of a barrel cam unit 78. A similarly 35 
shaped righthand bell crank 80 is also pivotally mounted 
on the opposite side of the cam unit housmg 78 and a 
second push rod 82 is connected to its upright arm for 
operation of a second yoke (not shown) at the opposite 
end of the beam 50, which second yoke is constructed 
and operates in a similar manner to the one described 
above. A rotary cam 84 is carried by a shaft 86 of the 
barrel cam unit 78, This cam 84 controls the move- 
ment of a cam follower 87 carried by one arm of the 
right-hand bell crank 80. The cam follower 87 includes ^5 
a shaft 89, fixed to the crank 80, which extends into a 
slot 91 in the crank 76 to drivingly connect the two 
cranks. From FIG. 4 it will therefore be apparent that 
rotation of the cam 84 causes reciprocatory motion, in 
the direction of the arrows 88, 88 of both of the push rods 
74 and 82 so as to effect vertical movement of the two 
associated yokes, the beam 50, and the box-engaging 
pushers 48, 48 in the manner just described. It should 
also be noted that the cam 84 is made up of two plates 
84a and 846. The plate 84fl is fixed to the shaft 86 and gg 
the plate 846 is adjustably fixed to the plate 84a by two 
screws 93, 93 received in arcuate slots in the plate 846. 
Therefore by adjusting the plate 846 relative to the plate 
84fl the point at which the pusher members rise above 
the surface 40 during each cycle of the conveyor may be qq 
varied. The fall portion of the cam is, however, in the 
fixed cam plate 84a and therefore the pusher members 
are always retracted at the same point in each cycle. Also, 
it should be noted that the fall portion of the cam is 
very steep. Therefore, when this portion of the cam 
reaches the follower 87 the follower suddenly moves in- 
wardly toward the shaft 86 and causes the pusher mem- 
bers to be suddenly retracted. It will, of course, also be 
further understood that during the time the pusher mem- 
bers are raised and moved forwardly they push the as- 
sociatcd boxes 22, 22 forwardly, the boxes being ad- 
vanced one step during each cycle of the conveyor. Due 
to the sudden retraction of the pusher members pro- 
vided by the cam 84 the boxes are accordingly accurately 
located on the conveyor at the end of each period of 75 


forward box movement. In the case illustrated in FIG. 1 
there are five boxes located between the two loading sta- 
tions shown and the conveyor therefore undergoes six 
cycles of movement in moving a particular box from one 
station to the other. The number of cycles required may, 
however, be varied to suit different size boxes or differ- 
ent configurations of the apparatus components without 
departing from the invention. In any event, the action of 
the conveyor is such as to accurately locate each box 
brought to a loading station 35 with the associated trans- 
fer mechanism 37. 

A speed reducing unit 77 is fixed to the framework of 
the machine alongside of the barrel cam unit 78, as 
shown in FIG. 4. A crank 90 is mounted on the output 
shaft (not shown) of the unit 77 and carries an eccentri- 
cally mounted stud 92, provided with a roller 95, which 
is radially adjustable to vary its radial displacement from 
the axis of said shaft. A generally vertically arranged 
lever 94 is pivotally supported by the framework of the 
conveyor, as indicated generally at 96, and includes an 
elongated slot 98 in which the stud 92 and its roller 95 
are received so that rotation of the crank 90 causes the 
lever 94 to oscillate back and forth m the direction of 
the arrows 100, 100. The free, or upper end, of the lever 
94 is received in a suitable vertically elongated slot or 
socket 102 provided in a depending block 103 fixed to 
the beam 50. A stud fixed to the upper end of the lever 
94 carries a roller 105 for engagement with the walls of 
the slot 102. It will thus be apparent that rotation of the 
crank 90 causes longitudinal reciprocatory movement of 
the beam 50 as a result of the driving action of the lever 
94 working on the block 103, as well as vertical move- 
ment of said beam and its associated box-engaging push- 
ers 48, 48 as hereinbefore described. It will also be ap- 
parent that by adjusting the radial displacement or eccen- 
tricity of the stud 92 and roller 95 the amplitude of the 
reciprocatory movement of the beam 50 may be readily 
varied. 

Still with reference to FIG. 4, the speed reducing unit 
77 has an input shaft 104 which is drivingly connected to 
an electric motor 110 through a conventional variable 
speed belt drive unit, indicated generally at 106. Hie 
variable speed drive 106 therefore directly drives the 
speed reducing unit 77, The barrel cam unit 78 is in turn 
driven from the output shaft of the speed reducing unit 
77 by a chain 75 trained over sprockets (not shown) re- 
spectively fixed to the output shaft of the speed reducing 
unit and the input shaft 86 of the barrel cam unit. Vary- 
ing the speed of the input shaft 104 of the speed reduc- 
ing unit 77, by adjusting the variable speed drive, there- 
fore, uniformly changes the speeds of the vertical beam 
molion and the longitudinal beanii motion. 

As shown in FIG. 4, the barrel cam unit 78 also has 
an output shaft 112 which through the action of its unit, 
is oscillated angularly back and forth about its central 
axis in response to rotation of the shaft 86, The barrel 
cam unit causes the shaft 112 to oscillate through one 
complete cycle of back and forth movement between 
limits spaced 90 degrees from one another as the shaft 
86 undergoes one full revolution, with a dwell period 
occurring at each limit of the shaft travel. The output 
shaft 112 is connected by suitable means (not shown but 
indicated by the broken line 116), to a longitudinally 
extending shaft 114, located alongside of the conveyor, 
in such a manner that the shaft dll4 is oscillated through 
one complete cycle of back and forth movement, between 
limits displaced approximately 180 degrees from one an- 
other, with dwells occurring at each limit of travel, in 
response to each cycle of oscillation of the shaft 112. 
The driven shaft 114, also shown in FIG. 1, is used in 
the illustrated apparatus to drive the article transfer 
means 37, mentioned hereinabove, for transferring arti- 
cles from the chutes 36, 36 into the awaiting boxes 22, 
22 in a manner which will now be described in greater 
detail. 
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Turning to FIG. 10, the article transfer means 37 of 
the present invention comprises an upright arm or link 
120 which is angularly adjustably moimted above the 
driven shaft 114 and carries two sprockets at its upper 
end, only one of which is shown at 122. The sprocket ^ 

122 is drivingly connected to the shaft 114 through a 
chain 124 and still another sprocket 126 fixed to the shaft 
114 as shown. The sprocket 122 is fixed to a shaft 123 
rotatably supported by the arm 120. A cross arm 128 is 
also fixed to the shaft 123 for movement thereby between jq 
the full line and broken line positions shown in FIG. 10. 

A transfer head 130 is rotatably supported at the free 
end of the cross arm 128 by means of a hollow shaft or 
tube 131. A sprocket 127 is fixed to the head 130 and 
is driven by a chain 129 trained thereover and also over 15 
the second sprocket (not shown) fixed to the same shaft 

123 as the sprocket 122. Therefore as the shaft 114 oscil- 
lates the cross arm swings relative to the vertical arm 
120 and the head 130 rotates relative to the cross arm to 
keep it from rotating from its true vertical orientation. 20 
The hollow shaft 131 is connected to the outlet of a valve 
body or block 132, shown in FIGS. 3 and 14 by a flexible 
line 134. 

The transfer head 130 is shown in greater detail in 
FIGS. 15, 16 and 17, and comprises a pair of spaced end 25 
plates 302, 302 each of which is welded to the hollow 
shaft or tube 131. A pair of angle brackets 304, 304 are 
attached to the lower comers of the end plates 302, 302 
so that each extends along one side of the head, and each 
bracket has a horizontal flange which includes an elon- 30 
gated slot 306, best shown in FIG. 17. A plurality of 
transverse bars 308, 308 are adjustably fixed to the angle 
brackets 304, 304 by threaded fasteners 320, 320 and 
each bar has an elongated slot 310 in which a pickup 
unit 312 is positioned, as best shown in FIG. 15. Each 35 
pickup unit 312 handles or transfers one candy during 
each cycle of the movement of the head and has a com- 
pliant lower skirt 314 which engages the candy and is 
capable of accommodating slight variations in the dimen- 
sions thereof. The upper portion 316 of each unit 312 is 40 
threaded and is capable of being adjustably positioned 
vertically with respect to its associated bar 308 by two 
lock nuts 318, 318 threadably received thereon on oppo- 
site sides of the bar 308. These nuts 318, 318 when tight- 
ened, also serve to hold each unit 312 in a particular 
selected position along the bar 308. The several bars 308, 
[308 are in turn adjustable longitudinally of the head by 
loosening the screws 320, 320 and sliding them along the 
.angle brackets 304, 304, the screws 320, 302 thereafter 
Jbeing re-tightened to hold the bars 308, 308 in their se- 
lected positions. 

From the foregoing it will therefore be obvious that 
each pick-up imit 312 is adjustable in three dimensions 
relative to the fixed structme of the head as represented 
by the angle brackets 304. 304 and end plates 302, 302. 55 
That is, each pick-up unit is adjustable longitudinally, 
transversely and vertically relative to the angle brackets 
304, 304. This adjustability of the pick-up units allows 
them to be moved to different positions to fill different 
compartments of the boxes 22, 22 presented to the load- eo 
ing station associated with the head. The vertical adjust- 
ment of the pick-up units 312, 312 allows the units to be 
adjusted to acconunodate different heights of candies and 
to compensate for changes in the height of the head 
brought about by angular adjustment of the arm 120. 65 
. Each of the candy pick-up units 312, 312 on each pick- 
up head is connected to the associated hollow shaft or 
tube 131 by a flexible conduit 322 so that each is in turn 
connected to the vacuum source in response to operation 
of the valve block 132. The valve block 132, best shown 70 
in FIGS. 3 and 14, is connected to a suitable vacuum 
source (not shown) by a conduit 138 and to the transfer 
head assembly, just described, by a flexible line 134. The 
valve block 132 controls the application of vacuum to 
the pick-up units 312, 312 so that candies may be picked 75 
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up from the chutes 36, 36 and deposited in particular 
compartments of the awaiting box 22 in timed relation- 
ship with the movement of the associated cross arm 128. 
That is, the valve block 132 functions, in conjuncton with 
the movements of the arm 128, to turn on the vacuum 
when the transfer head reaches its dwell position over 
the chutes 36, 36 and to mamtain such vacuum until it 
reaches its dwell position over the awaiting box 22, at 
which time the vacuum is destroyed and the arm 128 
returned to its initial position. 

The valve block 132 comprises an elongated rectangu- 
lar body having a cylindrical bore extending vertically 
•therethrough, with the vacuum line 138 connected to its 
lower inlet end and the flexible line 134 connected to its 
upper outlet end, A butterfly type valve element 140 is 
pivotally supported in the bore for movement between 
open and closed positions in response to pivotal move- 
ment of an associated valve lever 142 carried by the shaft 
114. The valve element 140 is carried on an axle which 
extends diametrically across the bore and which has arms 
144 and 145 fixed respectively to its opposite ends. Both 
bf said arms are located outside of the valve block 132 
and the first arm 144 is arranged so as to be engaged 
and operated by the free end of the lever 142. A tension 
spring 141 biases the arm 145 toward a stop 139. When 
the arm 145 is in engagement with the stop 139 the valve 
element 140 is in an open position to provide commu- 
nication between the vacuum source and the associated 
transfer head. Movement of the arm 144 by the lever 142 
moves the valve element 140 away from its open posi- 
tion, against the force of the spring 141 acting on the 
arm 145, to a closed position at which the valve element 
140 closes the bore of the valve block and closes off the 
vacuimi source from the transfer head. To assure a posi- 
tive release of the candies when the vacuum source is 
shut off by the closing of the valve element 140, the valve 
block further includes an atmospheric vent port 137, and 
an associated plate 143, preferably made of plastic such 
as Delrin or the like, is moved between open and closed 
positions relative to the port by the second arm 145 to 
which the plate is attached. The arm 145 is so positioned 
that the plate 143 covers the vent port 137 when the 
valve element 140 is in its open position and so that the 
plate 143 is moved to an open position relative to the vent 
port 137 when the valve element 140 is closed. Therefore, 
when the valve element is closed, the vent port 137 is 
open to release or dump the vacuum existing in the line 
134. 

It will be understood that the machine includes a num- 
ber of valve blocks 132, 132 with each being associated 
with a respective one of the transfer assemblies 37, 37. 
As shown in FIGS. 1 and 3, each valve block 132 is sup- 
ported on a keyway or guide 150, which extends the 
length of the box conveyor 20, by means of an attach- 
ment member 151 which slideably engages the keyway and 
is slideable therealong to different positions along the 
length of the conveyor. Suitable set screws or other means 
(not shown) are included in the attachment member 151 
for releaseably fixing it in any desired position of adjust- 
ment. The keyway 150 is also shown in FIG. 10, and from 
that figure it will also be noted that it additionally serves 
as a support for the lower end of each vertical link or arm 
120. TThe lower end of each vertical arm 120 includes an 
arcuate recess 121 which engages a pair of pins 152, 152 
arranged generally parallel to the rocker shaft 114. A 
bracket 154 is slidably supported by the keyway 150, as 
shown, and the pins 152, 152 extend through the bracket 
154 and carry roller bearings (not shown) for engaging 
the shaft 114 to provide a journal support for the arm 120. 
The shaft 114 is journaled at its end in suitable bearings 
(not shown) located at or near the ends of the conveyor 
20. The arm 120 is angularly adjustably supported on the 
bracket 154 through an elongated slot 156 so that the 
arm 120 may be moved angularly about the axis of the 


08/16/2002, EAST Version: 1.03.0007 


3,456,424 

9 10 

shaft 114 to vary the location of the transfer head 130 shown in FIG. 7. which can be rotated from beneath 
during its article depositing dwell period, relative to the the support member 164 through the use of a conventional 
boxes 22, 22 brought to the associated loading station by screwdriver or the like. The chute 36 comprises a pair of 
the conveyor 20, to accommodate different size boxes. channel-shaped members 176 and 178, best shown in FIG. 
That is, by changing the angular orientation of the arm 6, arranged in back-to-back relation and each having an 
120 about the axis of the shaft 114 the center line of the outside leg or flange longer than its associated inside leg 
associated transfer head 130 may be moved laterally or flange. The two legs of each channel-shaped member ro- 
relative to the boxes brought to the associated loading tatably support a plurality of tapered rollers 180, 180 re- 
station by the conveyor. Preferably, the adjustment is such ceived therebetween. As best shown in FIG. 7, the inner 
that during the dwell of the transfer head over a hox at the leg of the member 176, and also of the member 178, may 
loading station the center line of the head is in approxi- be made up of a plurality of upwardly extending fingers 
mately the same plane as the center line of the box. The 182, 182 so that any one of the rollers 180, 180 can be 
pick-up units 312, 312 of the transfer head are then ad- readily removed by bending its associated finger and re- 
justed so that they are in vertical alignment with the com- moving the pivot pin upon which the roller 180 is sup- 
partments which are desired to be filled at such loading ported. The channel-shaped members 176 and 178 are con- 
station. This adjustment is not,, however, necessary, and nected to one another by two cam plates 184, 184, best 
in some instances it may be desirable to have the center shown in FIGS. 8 and 9, each attached to a respective 
line of the transfer head, during its article depositing dwell one of the posts 172, 172. Each cam plate 184 is welded 
period, located to one side or the other of the center line to the upper end of its post 172 and includes a pair of 
of the awaiting box. As brought out hereinafter, the chutes go arcuately shaped non-concentric notches 186 and 188 each 
36, 36 are also adjustably cormected with the conveyor 20 of which receives a depending screw 190 carried by an 
to allow their lower ends to be moved toward or away associated one of the channel members 176 or 178. Ro- 
from the side of the conveyor to compensate for changes tation of each post 172 and of the associated cam plate 
in the location of the associated transfer head 130, during 184 achieves a lateral displacement of the channel mem- 
its article pick-up dwell period, brought about by angular gg bers 176 and 178, as evident from FIGS. 8 and 9. There- 
adjustment of the vertical arm 120. fore, the spacing between the outer legs of the channel- 

The keyway-receiving end of the bracket 154 is of a shaped members 176 and 178 can be conveniently varied 

split construction to allow the bracket to be moved to and to accommodate candies or other articles of various sizes, 

fixed at diiferent positions along the keyway and to allow Preferably, and as best shown in FIG. 6, the members 

the bracket, if desired, to be completely detached from the 176 and 178 are adjusted to provide a slight spacing 

keyway. That is, the bracket 154 may be readily removed between their respective outer legs and the periphery of 

from or added to the apparatus without disassembling the the candy. This spacing will be maintained as the candies 

shaft 114 from its position alongside the conveyor 20. The :are fed down the chute by gravity due to the tapered 

lower bracket 126 is also preferably of a split construe- roller configuration, which tends to cause the candies to 

tion so as to be readily disassembled from the shaft 114. center themselves laterally of the chute. 

Turning now to the description of the chutes 36, 36 Still with reference to the chutes 36, 36, FIG. 10 shows 
FIG. 10 shows each chute 36 as being supported at its the illustrated chute broken away to reveal a sensitive 
lower end by an arm 160 having a right-hand end which electrical switch 192 mounted on the support member 
is received on and supported by the keyway 150 as shown 164 with its actuating element or arm 194 extending up- 
for slidable adjustment along. The arm 160, as shown in wardly between the channel-shaped members 176 and 178 
FIG. 1, includes a number of laterally extending slots 161, so as to be engageable with the candies passing down the 
161 each associated with a respective one of the chutes chute. The switch is preferably located on the support 
36, 36. Each slot in turn receives an upstanding post 162 member 164 so that a convenient number of candies can 
which is movable to different positions along the length be stored on the chute 36 below the switch. As indicated 
of the slot and which may be fixed at any selected position in FIG. 10a, the switch 192 is provided in an electrical 
by tightening a bolt on its lower end. The upper end of 45 circuit for energizing the actual motor 196 of the as- 
each post 162 is adapted to pivotally receive one end of an sociated driving base 30. As mentioned hereinabove, 
elongated support member 164 located below and ar- batches of articles or candies to be packed in the boxes 
ranged generally parallel to the associated chute 36. The 22, 22 are first loaded on the inclined trays 26, 26. When 
opposite end of the support member 164 is connected to a shaker motor is energized the articles on the associated 
and is supported by the upper end of a vertical strut 166 50 tray are vibrated down the tray into the feeder bowl 28, 
which strut is in turn adjustably mounted to the edge of a and around the feeder bowl into the associated chute 36. 
circular plate comprising the upper portion of an asso- Each candy passing down the chute trips the switch 192, 
ciated pedestal 42 as shown. More particularly, a bifur- biit the circuit shown in FIG. 10a maintains energization 
cated block 167 is welded to the lower end of the strut 166 of the shaker motor 196 until the switch is held closed 
and its bifurcations extend radially inwardly on either side 55 by reason of a predetermined number of articles 24, 24 
of the circular plate so that a screw 169, threaded into one being stored in the chute. This result is achieved by using 
of the bifurcations, may be used to releasably clamp the a time delay relay and a power relay in conjunction with 
chute supporting structure in any convenient angular rela- the switch 192 and the motor 196. The time delay relay 
tion relative to the pedestal. As pointed out hereinafter, has an operating coil 198 and a pair of normally open 
the bowl 28 is adjustable angulariy about a vertical axis qq contacts 198a. The power relay has an operating coil 199 
relative to the pedestal and tray 26, and the adjustability and a pair of normally closed contacts 199a. The coil 
of the vertical strut 166 relative to the pedestal allows 198 of the time delay relay is connected in series with 
the upper end of the associated chute to be brought into the switch 192 across a pair of power lines. The coil 199 
proper relationship with the gate of the bowl when the of the power relay is connected in series across the same 
bowl is rotated to a new position relative to the pedestal, power lines with the contacts 198a of the time delay 
Such adjustment of the howl relative to the pedestal is relay, and the motor 196 is also connected across the 
often required when the pedestal is moved to a new posi- power lines in series with the power relay contacts 199a. 
tion relative to the conveyor to adapt the machine to pack- jhe coil 198 of the time relay relay must remain ener- 
ing a different type of box. gized for a predetermined amount of time before the as- 

A pair of longitudinally spaced bushings 170, 170 are .^q sociated contacts 198a are closed. Therefore, if the switch 

provided on each support member 164, and each bushing 192 is only closed momentarily, as by a candy passing 

170 receives a depending post 172 which can be rotated thereover, the coil 198 is not energized for a sufficient 

therein to adjust the lateral width of the chute to accom- time to close the associated contacts 198a, and the relay 

modate the particular candies handled thereby. Each de- coil 199 remams unenergized and the motor 196 remains 
pending post 172 includes a slotted lower end portion, best 75 energized. When, however, candy is backed up in the 
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associated chute 36 to the point where the switch 192 
is maintained in a closed position for a considerable 
amount of time, the time delay relay operates to close 
the contacts 198a. This in turn energizes the power relay . 
coil 199 and opens the associated contacts 199a to de- 
energize the motor 196, In this manner, the shaker motor 
166 is cycled on and off as needed to maintain a substan- 
tially constant supply of candies in the chute, this pre- 
venting the possibility of the candy becoming crushed or 
otherwise damaged by the pressure of too many candies 
in the chute. 

Turning now to a more detailed description of the 
vibratory feeder bowl 28 and its associated tray con- 
veyor 26, FIG. 13 shows schematically the internal shaker 
motor 196 as acting between a relatively fixed base 200, jg 
which is shock-moimted on the pedestal 42 as shown, and 
the feeder bowl 28, through conventional means indi- 
cated by broken lines 202, 202. The actual means for vi- 
brating the bowl 28 may be similar to that shown and de- 
scribed for example in Patent No. 2,790,534, issued to go 
Spurlin on April 30, 1957, to which reference is made 
for a more complete description. The tray 26 is supported 
on the pedestal 42 by means including a pair of fixed 
blocks 204 and 206 each of which is resiliently connected, 
at spaced locations, to the underside of the tray 26 by 25 
two depending blocks 208 and 210, respectively. The 
dependuig block 208 is connected to the fixed block 204 
by a flat leaf-type spring 212 while the depending block 
210 has an offset lower portion 214 which is connected 
to the fixed block 206 by a similarly shaped leaf-type 
spring 216. The springs 212 and 216 have a width sub- 
stantially greater than their thickness so as to restrict 
movement of the tray 26 to arcuate movement generally 
along its length in response to excitation of the shaker 
motor as hereinafter described. gg 

The feeder bowl 28 has a generally convex upper sur- 
face bounded by the peripherally extending fence 34 as 
discussed hereinabove-. From the sectional view of FIG. 
11 and the plan view of FIG. 12, the bowl 28 can further 
be seen to include a ramp or stepped portion leading to 
the radially inwardly recessed gate which receives the 
upper end of the chute 36. The shaker motor 196 is ef- 
fective to produce a generally arcuate vibratory motion 
of the bowl 28 which causes articles to be fed around 
the bowl in a counterclockwise direction as viewed in 
FIG. 12, certain of such articles therefore being fed along 
the ramp 218 and into the associated chute 36. The con- 
vex upper surface of the bowl 28 causes these articles to 
move radially outwardly while the motion imparted to 
the bowl by the shaker motor 196 causes them to move 
in the counterclockwise direction. 

Suitable tooling is provided adjacent the gate of the 
bowl 28 for rejecting improperly oriented articles before 
they are fed into the associated chute. This orientation 
tooling may take any of a variety of configurations depend- 
ing on the nature and shape of the articles being fed. The 
illustrated tooling has, however, been found quite satis- 
factory for articles of generally rectangular or square 
shape. In the construction illustrated, a guide 251 is 
located adjacent the gate of the bowl and extends for 
some distance rearwardly thereof generally parallel to 
the associated portion of the peripheral fence of the bowl, 
the guide 251 being spaced inwardly of Uie peripheral 
fence by a distance slightly greater than the shorter di- 
mension of the candies. The rear or upstream portion 
of the guide 251 is curved inwardly toward the center 
of the bowl so as to provide a funnel-shaped mouth for 
receiving candies. Cooperating with the mouth formed by 
the curved rear portion of the guide 251 is a rejecting bar 
or guide 250. The rejecting guide 250 has a bowed shape 
as shown in FIG. 12, and has its upstream end attached to 
the peripheral fence 34 of the bowl. Associated with the 
guide 250 is a screw 252 which is threadably received in 
a bolt, welded or otherwise fixed to the peripheral fence, 
and which extends through the fence into engagement 75 


with the guide 250 intermediate its ends. The guide 250 is 
made of a spring material and is biased by its own resil- 
iency toward the screw 252. Therefore, by rotating the 
screw 252. in one direction or the other, the guide 250 
may be moved toward or away from the inner edge of 
the rainp 218. When properly adjusted, the guide 250 
allows only those candies which are properly oriented to 
pass therebeyond into the mouth formed by the curved 
portion of the guide 251. Those candies which are im- 
properly oriented have their centers of gravity located in- 
wardly of the inner edge of the ramp 218 and by their 
own weight fall off of the ramp and slide down an in- 
clined surface 220 extending from the inner edge of the 
ramp to the bowl floor, as best shown in FIGS. 11 and 
12. The inclination of the surface 220 is sufficiently slight 
that the articles moving thereover do not tumble and 
loose their upside-up orientation. Thus, these articles are 
in position for a subsequent pass at the ramp 218 and 
the associated gate. 

The bowl 28, as best seen in FIG. 13, has a central 
opening 222 and is attached to the shaker motor mech- 
anism by two generally curcular upper and lower plates 
224 and 226. The lower plate 226 is fixed to the shaker 
mechanism and is oscillated about its vertical central 
axis when the shaker motor 196 is energized. The upper 
plate 224 is releasably secured to the lower plate by a 
screw 228, and the two plates receive and clamp there- 
between the inner marginal lip 223 of the bowl. As so 
constructed and arranged, the angular orientation of the 
bowl 28 can be conveniently preset or adjusted, by rotat- 
ing it relative to the plates 224 and 226, to cause its gate 
to be aligned with the associated chute 36 to suit various 
different orientations of the bowl and chute with respect 
to the box conveyor 20. As shown m FIG. 12, the upper 
and lower plates 224 and 226 are further clamped to one 
another by additional releasable fasteners 229, 229, and 
they include openings or notches 211 and 213 -through 
-which the depending blocks 208 and 210 respectively 
extend without interfering with the oscillating motion of 
the plates. 

Referring now to the means for vibrating the tray 26 
in response to the vibrations of the bowl 28, this means, 
as shown in FIGS. 12 and 13, includes a rectangularly 
shaped block 230 which is fixedly attached to the upper 
clamping plate 224. A stud 234 projects outwardly from 
one side of the block 230 and is adjustable to various 
different points along the length of such side by means 
of a suitable adjustment mechanism including a screw 232 
projecting from the outer end of the block. Turning the 
screw 232 in one direction moves the stud in one direction 
relative to the block, and turning the screw in the other 
direction moves the stud in the other direction relative to 
the bloclc. The side of the block from which the stud 
projects is oriented generally radially of the central axis 
of the feeder bowl and therefore movement of the stud 
along such side changes its radial displacement from such 
central axis. The fixed block 206 includes an upstanding 
post 236 which also passes through the notch 213 in the 
clamping plates 224 and 226 so as not to interfere with 
the vibratory movements thereof. This post 236 rotatably 
supports at its upper end a generally triangularly shaped 
anvil plate 238 having one generally straight edge in con- 
tact with the stud 234. Therefore as the block 230 and 
stud 234 are vibrated angularly about the central axis 
of the bowl, the stud drives against the associated edge 
of the anvil plate 238 and vibrates the latter about the 
axis of the post 236. A screw 240 is threadably received 
in the depending portion 214 of (the block 210 and has 
one end in engagement with another outwardly facing 
edge of the triangularly shaped anvil plate 238. As so 
constructed and arranged, arcuate vibratory movements 
of the feeder bowl 28 are transmitted through the stud 
234 and the triangular plate 238 to vibrate the screw 240, 
and the associated block 210 and tray 26, along its length 
with an amplitude determined by the radial displacement 
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of the stud 234 from the central axis of the feeder bowl station located alongside of said path and to which re- 

ceivers are brought in succession by said conveyor, arti- 

The flat springs 212 and 216 restrict the tray 26 to cle transfer means for transferring articles from said 

movement substantially along its length, and therefore loading station to said receivers brought thereto, and a 

the tray 26 is caused to vibrate and feed articles longitu- - single means for driving both said conveyor and said 

dinally therealong in response to the arcuate vibrations article transfer means so that both are mechaniaclly 

of the feeder bowl 28. Thus, whenever the shaker motor interlocked and move in unison, said single drive means 

196 is energized by the circuit shown in FIG, 10a, both including a shaft extending along said path and supported 

the bowl 28 and its associated tray 26 are so vibrated as for rotation about its longitudinal axis, means for rotat- 

to feed articles from the tray to the bowl and around ing said shaft through one complete cycle of movement 

the bowl to the associated chute 36. It should be noted in response to movement of said conveyor through one 

also that the tray supporting springs 212 and 216 also complete cycle of its movement, means connected with 

are so arranged that they bias the screw 240 into engage- said shaft for driving said transfer means in response to 

ment with the anvil, and this in turn biases the anvil said shaft movement said means for rotating said shaft 

toward the smd 234, so that the parts of the motion 15 being operable to rotate said shaft tiirough one complete 

transmitting mechanism are kept in engagement with one cycle of back and forth movement in response to move- 

another. mtnt of said conveyor through one complete cycle of its 

The invention claimed is: movement, and said transfer means including an arm 

1. An apparatus for placing groups of articles in a movable through substantially^ 180 degrees between a 
predetermined pattern onto receivers .therefor, said ap- 20 generally horizontal position at which articles are 
paratus comprising a walking beam conveyor for feeding picked up from said loading station and a second gen- 
a plurality of receivers intermittently along a generally erally horizontal position at which articles are deposited 
straight horizontal path, said conveyor including means onto a receiver brought to said loading station by said 
providing an upwardly facing surface for supporting said conveyor, and chain and sprocket means connected with 
receivers and along which said receivers are slidable in 25 said shaft for driving said arm through one complete 
moving along said path, a walking beam extending along cycle of movement back and forth between said first 
said path and having a plurality of pushers thereon spaced and second positions in response to one complete cycle 
along its length and means for moving said walking beam of said shaft movement. 

back and forth along said path and toward and away from 5. An apparatus as defined m claim 4 further char- 
said receivers in such a manner that said beam and push- 30 actenzed by said transfer means including a transfer 
ers undergo repeated cycles of motion during each of liead carried by said movable arm and having at least 
which cycles said pushers first move forwardly in the one vacuum pick-up thereon for picking up an article 
path of said receivers to push said /receivers forwardly, from said loading station durmg each cycle of movement 
then move out of the path of said receivers, thereafter of said arm, a valve for controUing the application of a 
move rearwardly, and then move back into the path of 35 vacuum to said head, and means on said shaft for operat- 
said receivers to begin a new cycle and to advance said ing said valve m timed relation to the movement of said 
receivers another step during the next forward movement ^ j^^.,.^,,. 
thereof, means for feeding articles to a loading station ,An apparatus as defined m claun 5 further char- 
located alongside of said path and to which said receivers actenzed by said transfer means mcludmg a generally 
are brought in succession by said pushers, article trans- 40 vertical arm extending upwardly from said shaft, means 
fer means for transferring articles from said loading supportmg the lower end of said vertical arm for adjust- 
station to said receivers brought thereto, and a single able movement of said latter arm to various different 
means for driving both said conveyor and said transfer positions about the axis of said shaft, and means pivotal- 
means so that both are mechanically interlocked and Iv connecimg said movable arm to the upper end of said 
move in unison 45 ^^^^^^^ movement about an axis parallel to said 

2. An appa^tus as defined in claim 1 further charac longitudinal axis of said shaft between said first and 
terized by said single means for drivmg both said con- second posiUons. , . , . , . ^ ^ ^ 

veyor and said transfer means including a shaft extend- J- .An apparatus as defined m clami 6 further char- 
ing along said path and supported for rotation about its actenzed by said chain and sprocket means for driving 
bngitudLl axis, means for rotating said shaft through 50 ^^id movable arm mcludmg a first sprocket fixed to said 
one cycle of movement in response to one cycle of move- ^haft, a second sprocket fixed to said movable arm and 
ment of ^id beam and pushers, and means comiected <^oaxia with said pivot axis between said vertKal and 
^th said shaft for driving said transfer means in re- ^"^^ ^pS^ ' 

T'l^°:S^SrSd i^ 1 further charac 55 ^ ^-^us as defined in claim 7 furOier char- 

. VT^^-j ■ T r ^ J u«fk ^n.^ actenzed by means pivotally connectmg said transfer 

tenzed by said smgle means for dnvmg both said con- . . ^ . J,. j 

veyor an! said ^anffermea^ m^^^^^^^^ ^L^, T^t..^^^ 
along said path and s"PP?rted for rot^^^^^^^ ^^^i^, ^.^^ ^^.^ pivot axis between said vertical and 
tongitudmalaxisandmeansforro^^^^ ^„^,ye arms, a fourth sprocket fixed to said transfer 
one cycle of back and "^.^^^ «° head and coaxial with the pivot axis of said transfer head 
cycle of movement of said beam and pushers, s^d trans- ^^j^^j^^ ,^ ^ ^ 
fer means mcludmg an arm movab e 1«tween a first p^^^^ ^^^^ ^ ^ 
tion at which articles are picked "P from sa^ loadmg ^^j^^.^^ ^ ^^^^^^ 
Station and a second position at which artwl« ^ movements of said movable arm relative to said vertical 
posited onto the receive, brought to said loading 65 ^^^^^^ ^.^ ^^^^^^ ^ ^ substantially co^ 
by Kiid conveyor, and means comiected with said shaft ^j^j orientation relative to a vertical plane despite the 
for driving said arm through one complete cycle of move- „« ,.>a „„„„w« " 
ment back and forth between said first and second posi- n»ovement of said movable arm. 
tions in response to one complete cycle of said shaft ^ »• A" apparattis as defined m claim 8 further char- 
movement 70 actenzed by said transfer head including a supportmg 
4. An apparatus for placing groups of articles in a pre- . structure connected with said movable arm. a part 
determined pattern onto receivers therefor, said appara- carried by said supporting structure and movable in one 
tus comprising a conveyor for feeding a plurality of re- horizontal direction to different positions of adjustment 
ceivers in a step-by-step fashion along a generally straight relative to said supporting structure, and means con- 
horizontal path, means for feeding articles to a loading 75 necting said pickup to said latter part, said latter means 
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being so constructed as to permit said pickup to be said abutment surfaces in contact with said respective anvil 

moved relative to said part in a second horizontal di- portions so that arcuate movements of said bowl are trans- 

rection perpendicular to said first direction to different imitted to said inclined tray and converted to linear vibrai- 
positions of adjustment and to permit said pickup to be . tory movements of said tray so as to feed articles on said 
moved vertically relative to said part to different posi- - tray toward said bowl. 

tions of vertical adjustment. 16, An apparatus as defined in claim 15 further char- 

10. An apparatus as defined in claim 4 further char- acterized by said generally vertical abutment surface fixed 
acterized by said transfer means including a transfer relative to said bowl being formed by a stud, and means 
head carried by said movable arm and having at least for adjustably positioning said stud at various different 
one pickup thereon for picking up an article from said positions along a line extending generally radially of said 
loading station during each cycle of movement of said towl to vary the amount of movement of said anvil and 
arm, said transfer head including a supporting structure of said tray effected by a given arcuate movement of said 
connected with said movable arm, and means for ad- bowl. 

justably attaching said pickup to said supporting struc- 17. An apparatus as defined in claim 15 further char- 
ture so as to permit said pickup to be adjustably moved 15 acterized by said resilient tray mounting means compris- 

in any one of three directions relative to said supporting ing at least one pair of flat springs, said springs being so 

structure. arranged that said tray is restricted to vibrate generally 

11. An apparatus as defined in claim 4 further char- along its length, 

acterized by means defining a key way extending along 18. An apparatus as defined in claim 15 further charac- 
said path, and means for attaching said article feeding 20 terized by said feeder bowl being generally circular and 

means and said article transfer means to said keyway having a convex upper surface for receiving articles and a 

so as to be supported at least in part thereby and mov- peripheral fence toward which said articles move as said 

able therealong to different positions along said path. bowl vibrates, said gate being defined in said peripheral 

12. An apparatus as defined in claim 5 further char- fence, and means fixed to said bowl adjacent said gate 
acteirzed by said valve including a hollow housing hay- 25 for preventing improperly oriented articles from enter- 
ing inlet and outlet ports, a butterfly valve element in ing said chute and for causing such improperly oriented 
said housing between said ports and movable between articles to move toward the center of said bowl for a 
an open position at which said two ports are in com- subsequent pass at said gate. 

munication whh one another and a closed position at 19, An apparatus as defined in claim 18 further char- 
which said two ports are out of communication with 30 acterized by said bowl having a center opening surround- 

one another, said housing also havmg a third port in- ed by an inner marginal lip, and said bowl vibrating means 

termediate said valve element and said outlet port, a including a bowl clamping means drivingly connected to 

shaft fixed to said valve element and pivotally supported said motor and clampingly engaging said lip so as to releas- 

by said housing, a lever fixed to said latter shaft and ably hold said bowi in any desired angular relation to 
comprising part of said means for operating said valve, 35 said stationary base. 

and another lever fixed to said latter shaft and having 20. An apparatus as defined in claim 19 further char- 

a part thereon which is moved by said lever between acterized by said stud providing said vertical abutment 

open and closed positions relative to said third port surface and said means for adjustably positioning said 

in response to movement of said valve element between gtud being fixed to said bowl clamping means. 
Its closed and open positions respectively ^ ^ 40 21. An apparatus as defined m claim 4 further char- 

13. An apparatus as defined in claim 4 further char- acterized by said conveyor including a fixed framework, 
acterized by said means for feeding articles to said load- ^ member extending along said path and having a plu- 
mg station comprising at least one feeder bowl having j-ality of pushers connected thereto at spaced points along 
a peripheral gate, means for vibrating said bowl about j^s length, support means slidably supporting said mem- 
its center axis so as to cause articles thereon to move ber for movement longitudinally of said path, means sup- 
toward said gate, a chute for receivmg articles from said ^^^^^ g^id support means for slidable movement ver- 
gate and for carrying said articles single file to said ^^ally of said framework, means including a conUnuous- 
loadmg stauon, and control means responsive to the jy driven rotary cam for raising and lowering said sup- 
presence of a predetermmed number of arUcles in said means, a lever pivotally connected with said fixed 
chute for operaung said vibrating means intermittently framework and drivingly connected with said member for 
as required to maintain said predetermined number of ^^^-^^^ ^^j^ ^^^^^^ longitudinally back and forth in 
articles m said chute. ^ , • ^, r. *u u response to oscillation of said lever, and a contmuously 

14. An apparams as defiined in claim 13 further char- ^^^^^^ ^^j^ j connected to said cam so 
acterized by said means for feeding articles to said load- ^ ^^^^ ^^^^^ therewith for oscillating said lever, 
mg station further including a vibratory tray for feeding gg ^2. An apparatus as defined in claim 21 further char- 
arucles therefrom mto said bowl, and driving means ^.^.^j^j ^ ^^^^ adjustably connecting said pushers 
between said bowl said tray for vibraUng^^^^ to said member so as to iliow said pushers to be moved 
along its longitudinal axis m response to vibration of ^^^^^^^ .^^^^ adjustment along the length 
said bowl about its center axis. thereof . 

15. Aa apparatus as defined in claim 14 further char- ^i. An apparatus as defined in claim 21 further char- 
actenzed by said means for vibrating said bow Imclud- ^^^^^.^^ ^^^^^ .^^ 

mg a sta lonary base carrying a motor for vibrating said ^g^^^j^^ ^ » ^ ^ 

bowt resilient means for mounting said tray in an mdmed lowering of the said suppoW means, and said crank in- 

above Its associated bowl, and said means for ^j^^; adjustably varying the amplitude of 

vibrating said tray mcluding means defining ? generally ^^ovement of said lever effected by said crank so 

vertical abutmen surface fixed relative to said bowl so ^ ^^^^ longitudinal movement of 

as to move arcuately with said 'bowl as said bowl vibrates, member 

an anvU supported for pivotal movemen^^^^^^^ a vertical 24. An apparatus as defined in claim 13 further char- 

axis fixed relauve to said stationary base and having a ^^^^^.^^ ^ comprismg a pair of elongated side 

first portion m engagement with said abutment surface. ^^^^ ^^^^^ for sSpportng said side wall mem- 

and means defining a depending abutment surface on said bers in laterally spaced relation and for permitting said 

tray perpendicular to the desired direction of movement ^^11 members to be adjusted toward and away from 

of articles placed thereon, said anvil having a second por- one another to vary the spacing therebetween to accommo- 

tion in engagement with said depending abutment surface date articles of various different sizes, and a plurality of 
and said resilient tray mounting means serving to hold 75 roUere rotatably carried by each of said members for 
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supporting articles in said chute, said chute being inclined centered condition relative to said chute as they pass there- 

so that the articles therein are gravity-fed toward the along. 

associated loading station. References Cited 

25. An apparatus as defined in claim 24 further char- UNITED STATES PATENTS 

acterized by said side wall members being generally U- 5 2 886 927 5/1959 Fisk 53 26 

shaped in cross-section with each having a vertical outer 2,976,659 3/1961 FIanagan'et'ai.'III"ir53— 237 

leg poriton and a vertical inner leg portion which inner 3,191,357 6/1965 Hawley et al. 53 240 

leg portion is somewhat shorter than the associated outer 3,283,471 11/1966 Thurston et al 53 160 

leg portion, said rollers being rotatably supported be- 
tween said two leg portions of each side wall member. THERON E. CONDON, Primary Examiner 

26. An apparatus as defined in claim 25 further charac- R. L. SPRUILL, Assistant Examiner 
terized by said rollers being tapered with the smaller 

end of each roller being located toward the center of said 

chute so as to provide a generally concave floor for said 15 53—160, 240, 246, 251; 193—35; 198—219, 220; 251— 

chute which causes said articles to rem tain in a generally 305 
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